The potential involvement of neutrophils in the pathogenesis of indomethacin induced ulceration of the gastric antrum in the re-fed rat was studied. Indomethacin was associated with a time dependent increase in the extent and severity of ulceration, blood neutrophilia, neutrophil infiltration into the gastric antrum, and calcium ionophore induced immunoreactive leukotriene B4 (LTB4) release from the antrum ex vivo. Neutrophil infiltration into the antrum was detectable 1 hour after dosing with indomethacin, at which time damage was apparent microscopically but not macroscopically. Thus, cell infiltration may contribute to the development, ifnot the initiation, of ulceration. Consistent with this suggestion, oral dexamethasone (5 mg/kg) significantly attenuated indomethacin induced ulceration, the associated neutrophil infiltration, and calcium ionophore induced immunoreactive leukotriene B4 release from the gastric antrum and whole blood ex vivo, although the blood neutrophilia was unaffected. These results suggest that indomethacin induced ulceration of the rat gastric antrum may have a dependence on neutrophil infiltration for its pathogenesis. (Gut 1993; 34: 156-160) phononuclear leukocytes') into the ulcerating tissue. In this study, therefore, we have chosen to investigate the potential role of the neutrophil in the genesis of indomethacin induced ulceration of the gastric antrum in the re-fed rat. In particular, we have studied the relationship between the progression of indomethacin induced ulceration and infiltration of neutrophils and have examined the effects of the antiinflammatory steroid, dexamethasone, on ulceration and cell infiltration.
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Methods

INDUCTION OF ANTRAL ULCERATION
The method used was largely as described by Satoh el al. 6 In brief, food but not water was withheld from animals for 24 hours. Access was then allowed to food (rat and mouse No 1 maintenance diet (SDS Ltd, Witham, Essex, UK)) for 90 minutes. Indomethacin (usually 60 mg/kg; 1 ml/100 g body weight of a 6 mg/ml solution in 1% NaHCO3 in isotonic saline) was then injected subcutaneously. Animals were subsequently allowed continued access to food but water was withdrawn. Control animals received a subcutaneous injection of vehicle (1% NaHCO3 in isotonic saline).
The gastric complications associated with chronic use of non-steroidal anti-inflammatory drugs (NSAIDs) pose a major challenge for rheumatologists. ' Rats were fasted and re-fed as described above.
One hour after being allowed access to food, animals were dosed orally (using a dosing volume of 0 5 ml/100 g body weight) with 5 mg/kg dexamethasone or vehicle (0-5% methyl cellulose in distilled water). After a further 30 minutes, indomethacin (60 mg/kg) was administered subcutaneously. Six hours later animals were divided into groups to study either: (i) The effect of dexamethasone on indomethacin induced macroscopic and microscopic damage, blood levels of neutrophils, release of leukotriene B4 from blood ex vivo and tissue infiltration by neutrophils, or (ii) The effect of dexamethasone on indomethacin induced increases in leukotriene B4 release from the gastric antrum ex vivo.
STATISTICAL ANALYSIS OF DATA
The data in this publication are mostly presented as the mean (SEM), and where statistical analysis has been employed the Student's t test has been used. However, the extent of inflammatory cell infiltration was graded into five categories. These data therefore are presented as the median value (±quartiles) and statistical significance was assessed by a non-parametric method, the MannWitney U test. Judged either macro-or microscopically, indomethacin induced a progressive increase over time in the extent of damage to the antral mucosa (Fig 1) . Ulceration first became apparent macroscopically as discrete brown/black spots seen 2 hours after dosing with indomethacin. Thereafter, the surface area of the affected mucosa increased. In contrast, small lesions, Time after dosing (h) Figure 4 confined to the surface mucosa in the main, were detectable microscopically 1 hour after indomethacin. With time, the proportion of antral mucosa affected increased and damage was observed to penetrate to deeper layers, such that 4-6 hours after dosing many lesions had reached the muscularis mucosa. These lesions showed a neutrophil 'plug' at their base (Fig 2) . However, even 6 hours after dosing there was no discernible damage to the fundus, judged either macro-or microscopically.
INDOMETHACIN AND NEUTROPHILS
In vehicle treated animals, lymphocytes were the predominant leukocytes present in blood samples, and their numbers remain essentially constant throughout the experimental period (-2 5 x 103 1d-'). Indomethacin treatment, however, caused a detectable increase in the number of circulating neutrophils 1 hour after dosing. Neutrophil numbers increased further, reaching a plateau after 4-6 hours (Fig 3) , at which point their numbers had increased four to five-fold (versus pretreatment levels). Over the same time course, there was neutrophil infiltration into the ulcerating gastric antrum (Fig 3) , but none was detected into the fundus.
INDOMETHACIN AND OTHER HAEMATOLOGICAL PARAMETERS
Indomethacin had no significant effect on the numbers of circulating red blood cells or on haemoglobin concentration (remaining constant at -6 6x 106 cells >1-' and -17 g dl-' respectively). Platelet numbers were also unaffected during the first five hours after indomethacin, but at 6 hours there was a small, significant (p<005) rise above predose numbers (time 0=0 87x106 -tl '; 6 hours post dose=1 03x 106 R').
RELEASE OF LEUKOTRIENE B4
Some basal release of immunoreactive leukotriene B4 was apparent from control and indomethacin treated animals, but this was constant throughout the time course of the experiment. In marked contrast, the calcium ionophore, A23187, induced a time dependent increase in release of immunoreactive leukotriene B4 from the antra of indomethacin treated animals (Fig 4) . That 
